RNA polymerase doesn't make deliveries by Leslie, Mitch
IN THIS ISSUE • THE JOURNAL OF CELL BIOLOGY 569
Text by Mitch Leslie
mitchleslie@comcast.net
RNA polymerase 
doesn’t make deliveries
R
esearchers are divided over whether RNA polymerase tracks down 
genes that are ready to be transcribed or whether the enzyme remains 
in place. Xu and Cook add to the evidence that a gene has to relocate 
to one of a few sites in the nucleus to be transcribed.
One possibility is that the RNA polymerase, the DNA-reading enzyme, 
moves from gene to gene, transcribing each in situ. The alternative is that 
active RNA polymerase molecules remain stationary in “factories,” which genes 
visit to be transcribed. Some results support the existence of these factories, 
but the issue remains controversial.
Xu and Cook tackled the question by inserting two plasmids that carried differ-
ent promoters and identifi  er genes into monkey cells. The plasmid DNA fused to 
form minichromosomes that the host’s RNA polymerase can read. The researchers 
then tracked these minichromosomes to determine where they were being tran-
scribed. Instead of spreading around the nucleus, they clumped at only about 20 
sites, the team found. Minichromosomes with the same promoter ended up in the 
same location, even though their genes differed. But minichromosomes with 
different promoters separated. Intron-carrying and inton-lacking minichromosomes 
went to different locations, although the reason for this separation is mysterious.
The fi  ndings offer further backing for the presence of transcription factories, 
the team says, and suggest that the factories specialize to handle certain types of 
genes. The researchers now want to determine how many kinds of transcription 
factories a cell contains and what directs genes to particular ones. 
Xu, M., and P.R. Cook. 2008. J. Cell Biol. doi:10.1083/jcb.200710053.
Cutting the cord
L
ike parents sending their child off to 
college, a dividing cell has to let its 
offspring go. A microtubule-organizing 
protein helps ensure that the daughter cell 
breaks free, Durcan et al. report.
When chromosomes begin to pull 
apart during mitosis, the microtubules in the 
middle of the cell bunch up into a structure 
known as the central spindle. As the new 
cell begins to pinch off, it remains connected 
to its parent by a tether, the midbody, which 
contains the central spindle and doesn’t part 
until after division is complete. Microtubules 
in developing ﬂ  agella and cilia are arranged 
with the help of a protein called Tektin 2. 
Durcan et al. were therefore curious whether 
this protein performs a similar job in the mid-
body tether.
To determine the protein’s function, 
the scientists slashed its levels with siRNA. 
Although Tektin 2–lacking cells seemed to 
divide normally, they often reunited. For a 
closer look at what occurred in the central 
spindle, the team treated cells with blebbi-
statin, which prevents dividing cells from 
pinching in two. Microtubules in the cen-
tral spindle normally form a bundle, but 
they were jumbled in blebbistatin-treated 
cells dosed with Tektin 2 siRNA.
The team concluded that Tektin 2 pro-
motes cell separation by bundling the micro-
tubules of the central spindle. How Tektin 2 
achieves this feat isn’t clear, but they hypoth-
esize that it sets the length of microtubules in 
the central spindle, controlling how much 
overlap occurs between microtubules from 
the would-be parent and offspring cells. 
Durcan, T.M., et al. 2008. J. Cell Biol. 
doi:10.1083/jcb.200711160.
Ribosomes rebuffed
N
ew results from Kawahara et al. reveal 
how a translation-blocking protein performs 
its job. The protein makes a nuisance of 
itself, getting in the way of another protein that is 
essential for starting translation.
The researchers had previously discovered that 
the protein, Musashi-1, prevents neural stem cells from 
differentiating by stalling translation of mRNA for 
m-Numb, which helps orchestrate cell specialization. 
But how Musashi-1 halts translation was a mystery. Other translation-blocking 
proteins thwart the initial step of the process by which the small ribosomal subunit 
latches onto a newly minted mRNA strand. Two vital proteins for completing this 
step are the eukaryotic initiation factor eIF4G and the poly (A) binding protein 
(PABP). They connect and help bring the small ribosomal subunit into position.
Kawahara et al. showed that Musashi-1 also hooks up with PABP. A 
mutant Musashi-1 lacking the PABP-recognizing sequence could not attach to 
PABP or halt translation. The team also found that Musashi-1 competed with 
eIF4G to bind to PABP.
To determine whether this competition hampers translation, the research-
ers measured how well ribosomes bound to mRNA in Musashi-1’s presence. 
The small ribosomal subunit settled onto the mRNA just ﬁ  ne.  However, 
Musashi-1 hampered the attachment of the large ribosomal subunit, which is 
also necessary to make a functional ribosomal complex. Because a variety of 
stem cells make Musashi-1, it might be a key factor for controlling stem cell 
differentiation, according to the researchers. 
Kawahara, H., et al. 2008. J. Cell Biol. doi:10.1083/jcb.200708004.
Musashi-1 (green) and PABP 
(red) cluster on cells.
Dividing cells that lack Tektin 2 fail to separate.